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Title of the Invention 

GAME MACHINE AND INFORMATION STORAGE MEDIUM 

BACKGROUND OF THE INVENTION 

The present invention relates to a game machine and an 
information storage medium for displaying a two-dimensional 
image obtained through the perspective projection conversion 
of a three-dimensional virtual space as looked from a 
predetermined visual point position. 

Conventionally, a game has been well known in which a 
character (called a "player character" ) manipulated by the player 
is moved in a game space that is a three-dimensional virtual 
space to make an adventure while clearing a number of events 
occurring on the course. This kind of game, which is generally 
referred to as a roll playing game, proceeds in such a way that 
the player character solves a given problem at a particular place , 
and throws down an enemy character arising on the course. In 
particular recently, along with the higher performance of 
processors and the development of image processing techniques, 
a method of representing the player character, the enemy 
character or the background by a three-dimensional object with 
the polygon is generally used. 

In displaying an image within the game space on the screen, 
a perspective projection conversion process is performed by 
setting the visual point position at a predetermined location 
within the game space, and a two-dimensional image obtained 
through this conversion process is displayed. 

By the way, in the conventional game machine in which the 
player character is represented by the three-dimensional ob j ect , 
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a two-dimensional image is displayed in the game space as observed 
from the visual point position set at the predetermined location . 
Hence, if there is an obstruction between this visual point 
position and the player character, the player character 
disappears. Thereby, there was a problem of impairing the 
operability by the player. 

To cope with this problem, various techniques have been 
known as disclosed in Japanese Patent Laid-Open Nos . 7-85312, 
9-50541, and Japanese Patent No. 2902352. In a 
three-dimensional dynamic image creating apparatus as disclosed 
in Japanese Patent Laid-Open No. 7-85312, a camera position 
(visual point position) is automatically shifted to a position 
at which a subject corresponding to the player character can 
be seen. Also, in a virtual image generating apparatus as 
disclosed in Japanese Patent Laid-Open No. 9-50541 or a video 
game machine as disclosed in Japanese Patent No. 2902352, a 
transmission process for the obstruction is performed. 

However, if any of the methods as disclosed in these patents 
is employed, the shift of visual point position or the 
transmission process is automatically performed when the player 
character is hidden behind the obstruction. Therefore, in the 
case where the player character is hidden behind the obstruction 
only in a moment, the visual point may be shifted, although the 
player can issue an operation command in a current state . Hence , 
there is a problem of rather impairing the operability and making 
it difficult to grasp the display contents. For example, in 
the case where the player character is hidden behind the 
obstruction only in a moment and then appears again as it is 
moved to an observable position, the visual point position should 
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not be changed to grasp the movement direction of the player 
character and increase the operability . Also , in the case where 
the player character is hidden behind the obstruction in a moment 
and appears again repeatedly and alternately many times, the 
transmission process for the obstruction is repeated many times , 
resulting in a risk of making the display contents obscure. 

SUMMARY OF THE INVENTION 

The present invention has been achieved in the light of 
the above-mentioned problems, and it is an object of the invention 
to provide a game machine and an information storage medium in 
which the display contents can be grasped easily with the improved 
operability. 

To attain the above object, a game machine of the invention 
includes movement instructing unit, space setting unit, image 
generating unit , timing decision unit , a timer, and visual point 
position setting unit . The movement instructing unit instructs 
the movement of a player character in a three-dimensional virtual 
space. The space setting unit sets the shapes of the player 
character and an object existing around it, and their arrangement 
in the virtual space. The image generating unit generates an 
image in the virtual space as seen from a virtual visual point 
position. The timing decision unit decides the timing at which 
the player character and the object satisfy relatively a 
predetermined relation for at least one of the shape and the 
arrangement in the virtual space. The timer measures a fixed 
time after the timing decision unit judges that the player 
character and the object satisfy the predetermined relation. 
The visual point position setting unit shifts the visual point 
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position , along with the movement of the player character, so 
that the player character may be contained in a visual field 
range , and changes the visual point position in a predetermined 
range almost centered at the player character, when the elapse 
of the fixed time is detected by the timer. Since the visual 
point position is not changed immediately when the player 
character and the object satisfy the predetermined relation, 
but changed aftejr the fixed time is measured by the timer, the 
unnecessary shift of the visual point can be avoided in the case 
where the player character and the object satisfy the 
predetermined relation only in a moment, making it possible to 
grasp the display contents easily. Also, since the movement 
of the player character can be continuously instructed while 
maintaining the field of view direction unchanged, the 
operability can be improved* 

Also, a game machine of the invention includes movement 
instructing unit, space setting unit, image generating unit, 
timing decision unit, visual point position setting unit, and 
transmission processing unit. The movement instructing unit 
instructs the movement of a player character in a 
three-dimensional virtual space. The space setting unit sets 
the shapes of the player character and an object existing around 
it, and their arrangement in the virtual space. The image 
generating unit generates an image in the virtual space as seen 
from a virtual visual point position. The timing decision unit 
decides the timing at which the player character and the object 
satisfy relatively a predetermined relation for at least one 
of the shape and the arrangement in the virtual space . The timer 
measures a fixed time after the timing decision unit judges that 
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the player character and the object satisfy the predetermined 
relation* The visual point position setting unit shifts the 
visual point position , along with the movement of the player 
character, so that the player character may be contained in a 
visual field range. The transmission processing unit makes 
transparent the object placed between the player character and 
the visual point position, when the timer detects the elapse 
of a fixed time . Since this transmission process is not performed 
immediately when the player character and the object satisfy 
the predetermined relation, but performed after the fixed time 
is measured by the timer, a situation where a transparent state 
and a non-transparent state are changed repeatedly and 
alternately in a short period can be avoided in the case where 
a state of whether or not the player character and the object 
satisfy the predetermined relation is switched frequently, 
making it possible to grasp the display contents easily. Also, 
since the display contents are grasped easily, the operability 
can be improved correspondingly. 

Also, a game machine of the invention includes movement 
instructing unit, space setting unit, image generating unit, 
change instructing unit , and visual point position setting unit . 
The movement instructing unit instructs the movement of a player 
character in a three-dimensional virtual space* The space 
setting unit sets the shapes of the player character and an object 
existing around it, and their arrangement in the virtual space. 
The image generating unit generates an image in the virtual space 
as seen from a virtual visual point position. The change 
instructing unit instructs the change of the visual point 
position. The visual point position setting unit shifts the 
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visual point position set in the virtual space , along with the 
movement of the player character, so that the player character 
may be contained in a visual field range, and changes the visual 
point position in a predetermined range almost centered at the 
player character, when a change instruction is made by the change 
instructing unit . Since the visual point position is not changed 
immediately when the player character and the object satisfy 
the predetermined relation, but changed only when the change 
instructing unit is operated by the player , the unnecessary shift 
of the visual point can be avoided in the case where the player 
character and the object satisfy the predetermined relation only 
in a moment, making it possible to grasp the display contents 
easily. Also, since the movement of the player character can 
be continuously instructed while maintaining the field of view 
direction unchanged, the operability can be improved. 

Also, a game machine of the invention includes movement 
instructing unit, space setting unit, image generating unit, 
transmission instructing unit, visual point position setting 
unit, and transmission processing unit. The movement 
instructing unit instructs the movement of a player character 
in a three-dimensional virtual space. The space setting unit 
sets the shapes of the player character and an object existing 
around it, and their arrangement in the virtual space . The image 
generating unit generates an image in the virtual space as seen 
from a virtual visual point position. The transmission 
instructing unit instructs the transmission of the object. The 
visual point position setting unit shifts the visual point 
position, along with the movement of the player character, so 
that the playei: character may be contained in a visual field 
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range- The transmission processing unit performs a 
transmission process for making transparent the object placed 
between the player character and the visual point position, when 
a transmission instruction is made by the transmission 
instructing unit. Since this transmission process is not 
performed immediately when the player character and the object 
satisfy the predetermined relation, but performed only when the 
change instructing unit is operated by the player, a situation 
where a transparent state and a non-transparent state are changed 
repeatedly and alternately in a short period can be avoided in 
the case where a state of whether or not the player character 
and the object satisfy the predetermined relation is switched 
frequently, making it possible to grasp the display contents 
easily- Also, since the display contents are grasped easily, 
the operability can be improved correspondingly. 

Also, a game machine of the invention includes movement 
instructing unit, space setting unit, image generating unit, 
timing decision unit, and visual point position setting unit. 
The movement instructing unit instructs the movement of a player 
character in a three-dimensional virtual space. The space 
setting unit sets the shapes of the player character and an object 
existing around it, and their arrangement in the virtual space. 
The image generating unit generates an image in the virtual space 
as seen from a virtual visual point position . The timing decision 
unit decides the timing at which the player character and the 
object satisfy relatively a predetermined relation for at least 
one of the shape and the arrangement in the virtual space. The 
visual point position setting unit shifts the visual point 
position, along with the movement of the player character, so 
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that the player character may be contained in a visual field 
range, and changes the visual point position slowly at first 
and increasingly faster with the elapse of the time in a 
predetermined range almost centered at the player character, 
when the timing decision unit decides that the player character 
and the object satisfy the predetermined relation • Since the 
visual point position is not changed rapidly when the player 
character and the object satisfy the predetermined relation, 
but changed slowly at first, the visual point is scarcely shifted 
in the case where the player character and the object satisfy 
the predetermined relation only in a moment, making it possible 
to grasp the display contents easily. Also, since the movement 
of the player character can be continuously instructed while 
maintaining the field of view direction unchanged, the 
operability can be improved. 

Also, a game machine of the invention includes movement 
instructing unit, space setting unit, image generating unit, 
timing decision unit, visual point position setting unit, and 
transmission processing unit. The movement instructing unit 
instructs the movement of a player character in a 
three-dimensional virtual space. The space setting unit sets 
the shapes of the player character and an object existing around 
it, and their arrangement in the virtual space. The image 
generating unit generates an image in the virtual space as seen 
from a virtual visual point position. The timing decision unit 
decides the timing at which the player character and the object 
satisfy relatively a predetermined relation for at least one 
of the shape and the arrangement in the virtual space . The visual 
point position setting unit shifts the visual point position, 
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along with the movement of the player character, so that the 
player character may be contained in a visual field range. The 
transmission processing unit performs a transmission process 
of changing the degree of transparency for an object placed 
between the player character and the visual point position, 
slowly at first and increasingly faster with the elapse of the 
time, when the timing decision unit decides that the player 
character and the object satisfy the predetermined relation. 
Since the transmission process for the object is not performed 
rapidly when the player character and the object satisfy the 
predetermined relation, but performed to change the degree of 
transparency for the object slowly at first, a situation where 
the appearance of the object is largely changed in a short period 
can be avoided in the case where a state of whether or not the 
player character and the object satisfy the predetermined 
relation is switched frequently, making it possible to grasp 
the display contents easily. Also, since the display contents 
are grasped easily, the operability can be improved 
correspondingly . 

Also, a game machine of the invention includes movement 
instructing unit, space setting unit, image generating unit, 
timing decision unit, visual point position setting unit, and 
composition processing unit. The movement instructing unit 
instructs the movement of a player character in a 
three-dimensional virtual space. The space setting unit sets 
the shapes of the player character and an object existing around 
it, and their arrangement in the virtual space. The image 
generating unit generates an image in the virtual space as seen 
from a virtual visual point position. The timing decision unit 
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decides the timing at which the player character and the object 
satisfy relatively a predetermined relation for at least one 
of the shape and the arrangement in the virtual space . The visual 
point position setting unit shifts the visual point position, 
along with the movement of the player character, so that the 
player character may be contained in a visual field range. When 
the timing decision unit decides that the player character and 
the object satisfy the predetermined relation, the composition 
processing unit generates a mark image indicating the existing 
position of the player character and composites the mark image 
on the image generated by the image generating unit. Since the 
existing position of the player character can be known by 
displaying the predetermined mark image when the player character 
and the object satisfy the predetermined relation, it is possible 
to avoid an abrupt change in the visual field direction which 
may arise when the visual point is shifted abruptly, and prevent 
the operability from being lowered. 

Also, a game machine of the invention includes movement 
instructing unit, space setting unit, image generating unit, 
timing decision unit, return instructing unit, and visual point 
position setting unit . The movement instructing unit instructs 
the movement of a player character in a three-dimensional virtual 
space. The space setting unit sets the shapes of the player 
character and an object existing around it , and their arrangement 
in the virtual space. The image generating unit generates an 
image in the virtual space as seen from a virtual visual point 
position. The timing decision unit decides the timing at which 
the player character and the object satisfy relatively a 
predetermined relation for at least one of the shape and the 
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arrangement in the virtual space. The return instructing unit 
makes a return instruction of returning the changed visual point 
position to an original state f when the visual point position 
is changed. The visual point position setting unit shifts the 
visual point position, along with the movement of the player 
character, so that the player character may be contained in a 
visual field range, and changes the visual point position in 
a predetermined range almost centered at the player character, 
when the timing decision unit decides that the player character 
and the object satisfy the predetermined relation, as well as 
returning the changed visual point position to the original state , 
when a return instruction is issued by the return instructing 
unit . Though the visual point position is changed when the player 
character and the object satisfy the predetermined relation, 
the player can operate the return instructing unit to easily 
return the changed visual point position to an original state 
before shift, and continuously instruct the movement of the 
player character in the original state before change, whereby 
the good oper ability can be secured. Also, since the virtual 
space can be seen in the same visual field direction as before 
changing the visual point position, the display contents can 
be easily grasped* 

Also, a game machine of the invention includes movement 
instructing unit, space setting unit, image generating unit, 
timing decision unit, return instructing unit, visual point 
position setting unit, and transmission processing unit. The 
movement instructing unit instructs the movement of a player 
character in a three-dimensional virtual space. The space 
setting unit sets the shapes of the player character and an object 
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existing around it, and their arrangement in the virtual space. 
The image generating unit generates an image in the virtual space 
as seen froma virtual visual point position . The timing decision 
unit decides the timing at which the player character and the 
object satisfy relatively a predetermined relation for at least 
one of the shape and the arrangement in the virtual space. The 
return instructing unit makes a return instruction of returning 
the degree of transparency for the object to an original state, 
when the degree of transparency for the object is changed. The 
visual point position setting unit shifts the visual point 
position, along with the movement of the player character, so 
that the player character may be contained in a visual field 
range. The transmission processing unit performs a 
transmission process of changing the degree of transparency for 
the object placed between the player character and the visual 
point position when the timing decision unit decides that the 
player character and the object satisfy the predetermined 
relation, and when a return instruction is issued by the return 
instructing unit the transmission processing unit returns the 
changed degree of transparency to the original state. Though 
the transmission process for the object is performed when the 
player character and the object satisfy the predetermined 
relation, the player can operate the return instructing unit 
to return the changed degree of transparency easily to the 
original state before the transmission process, and continue 
to instruct the movement of the player character in the original 
state before the transmission process, as required, whereby the 
operability can be improved by choosing a display method that 
reflects the preference of the player. 
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The timing decision unit as described above preferably 
decides the timing at which the player character is intercepted 
by the object, as looked from the visual point position in the 
direction toward the player character, on the basis of the shapes 
of the player character and the object and their arrangement 
in the virtual space. Only when the player character operated 
by the player is hidden behind other object and invisible, the 
shift of the visual point and the transmission process for this 
object are performed , so that the frequency of shifting the visual 
point and the like is suppressed to the minimum, effecting the 
image display with less sense of incompatibility. 

Also , the timing decision unit as described above preferably 
decides the timing at which the object is contained in a 
predetermined range around the player character. In this case, 
the timing decision can be effected through a simple process, 
enabling the processing load of the game machine to be lessened. 

It is preferred to set the visual point position above the 
height of the player character, and the timing decision unit 
preferably effects the timing decision for an object above the 
height of the player character. Taking into consideration the 
height of the object in the decision by the timing decision unit, 
any object that has no danger of intercepting the player character 
can be excluded from the decision. 

The visual point position setting unit as above described 
preferably changes the visual point position by rotating the 
visual point position by a predetermined angle around a 
rotational center of the player character position. If the 
visual point position is only rotated around the rotational 
center of the player character position, a function of rotating 
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the visual point position only has to be added to return the 
changed visual point position to an original state. 

In this case , the image generating unit preferably generates 
the image continuously, while the visual point position is being 
rotated by the visual point position setting unit. Since the 
contents of the display image are changed along with the change 
of the visual point position, the player can easily grasp how 
the visual point position is changed. Also, the visual point 
position setting unit preferably continues an operation of 
rotating the visual point position, until the player character 
is released from an intercepted state by the object as looked 
from the visual point position. Thereby, the visual point 
position can be rotated by a required angle. 

Also, it is preferred to provide return instructing unit 
for issuing a return instruction to return the changed visual 
point position to an original state when the visual point position 
is changed, and the visual point position setting unit preferably 
returns the changed visual point position to an original state 
when a return instruction is issued by the return instructing 
unit . Though the visual point position is changed when the player 
character and the object satisfy the predetermined relation, 
the player can operate the return instructing unit to return 
the changed visual point position easily to an original state 
before shift, and continue to instruct the movement of the player 
character in the original state before change, whereby the good 
operability can be secured. Also, since the virtual space can 
be seen in the same visual field direction as before changing 
the visual point position, the display contents can be easily 
grasped. 
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Also, it is preferred to provide the return instructing 
unit for making a return instruction to return the changed state 
to an original state when the degree of transparency for an object 
is changed , and the visual point position setting unit preferably 
restores the degree of transparency for the object to an original 
state when a return instruction is issue by the return instructing 
unit. Though the transmission process for the object is 
performed when the player character and the object satisfy the 
predetermined relation, the player can operate the return 
instructing unit to return the changed degree of transparency 
for the object easily to the original state before the 
transmission pirocess is started, and continue to instruct the 
movement of the player character in the original state before 
the transmission process, as required, whereby the operability 
can be improved by choosing a display method that reflects the 
preference of the player. 

An information storage medium of the invention stores a 
program for enabling the computer to execute a process of deciding 
the timing at which a player character and an object existing 
around it satisfy relatively a predetermined relation for at 
least one of the shape and the arrangement in the virtual space, 
and changing the visual point position in a predetermined range 
almost centered at the player character after the elapse of a 
fixed time . By executing the program stored in this information 
storage medium, since the visual point position is not changed 
immediately when the player character and the object satisfy 
the predetermined relation, but changed after the fixed time 
is measured, the unnecessary shift of the visual point can be 
avoided in the case where the player character and the object 
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satisfy the predetermined relation only in a moment, making it 
possible to grasp the display contents easily. Also, since the 
movement of the player character can be continuously instructed 
while maintaining the field of view direction unchanged, the 
operability can be improved. 

Also, an information storage medium of the invention stores 
a program for enabling the computer to execute a process of 
deciding the timing at which a player character and an object 
existing around it satisfy relatively a predetermined relation 
for at least one of the shape and the arrangement in the virtual 
space, and transmitting the object placed between the player 
character and the visual point position after the elapse of a 
fixed time . By executing the program stored in this information 
storage medium, since the transmission process for the object 
is not performed immediately when the player character and the 
object satisfy the predetermined relation, but performed after 
the fixed time is measured, a situation where a transparent state 
and a non-transparent state are changed repeatedly and 
alternately in a short period can be avoided in the case where 
a state of whether or not the player character and the object 
satisfy the predetermined relation is switched frequently, 
making it possible to grasp the display contents easily. Also, 
since the display contents are easily grasped, the operability 
can be improved correspondingly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is block diagram showing a configuration of a game 
machine according to a first embodiment of the present invention ; 
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FIG. 2 is ei view illustrating how the game machine and a 
peripheral device are connected; 

FIG. 3 is a view illustrating a principle for generating 
a game image; 

FIG. 4 is a flowchart showing an operation procedure of 
the game machine according to the first embodiment of the 
invention ; 

FIGS. 5A and 5B are typical views for explaining a process 
of shifting a visual point position that is performed by a visual 
point position setting section; 

FIGS. 6A and 6B are typical views for explaining a process 
of shifting the visual point position that is performed by the 
visual point position setting section; 

FIG. 7 is a typical view for explaining a process of shifting 
the visual point position that is performed by the visual point 
position setting section; 

FIGS. 8A and 8B are typical views for explaining a process 
of shifting the visual point position that is performed by the 
visual point position setting section; 

FIG. 9 is a view illustrating a display example of an actual 
game image ; 

FIG. 10 is a view illustrating a display example of the 
actual game image; 

FIG. 11 is a view illustrating a display example of the 
actual game image; 

FIG. 12 is a view illustrating a display example of the 
actual game image; 

FIG. 13 is a view illustrating a display example of the 
actual game image; 
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FIG. 14 is a block diagram partly showing a configuration 
of a game machine according to a second embodiment of the 
invention; 

FIG. 15 is a view illustrating how the game machine and 
a peripheral device are connected in the second embodiment; 

FIG. 16 is a flowchart showing an operation procedure of 
the game machine in the second embodiment; 

FIG. 17 is a block diagram partly showing a configuration 
of a game machine according to a third embodiment of the invention ; 

FIG. 18 is a view for explaining a process for shifting 
the visual point position slowly at first, and then faster with 
an elapse of the time; 

FIG. 19 is a flowchart showing an operation procedure of 
the third embodiment; 

FIG. 20 is a block diagram showing a configuration of a 
main unit of a game machine according to a fourth embodiment 
of the invention; 

FIG. 21 is a flowchart showing an operation procedure of 
the game machine in the fourth embodiment; 

FIGS. 22A and 22B are typical views for explaining a 
transmission process; 

FIG. 23 is a block diagram partly showing a configuration 
of a game machine according to a fifth embodiment of the invention ; 

FIG. 24 is a view illustrating how the game machine and 
a peripheral device are connected in the fifth embodiment; 

FIG. 25 is a flowchart showing an operation procedure of 
the game machine in the fifth embodiment; 

FIG. 26 is a block diagram partly showing a configuration 
of a game machine according to a sixth embodiment of the invention ; 
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FIG- 27 is a flowchart showing an operation procedure of 
the game machine in the sixth embodiment; 

FIG. 28 is a block diagram showing a configuration of a 
game machine according to a seventh embodiment of the invention; 

FIGS. 29A and 29B are views for explaining a process for 
generating a mark image; and 

FIG. 30 is a view for explaining a variation of a process 
for deciding the timing at which an object is contained in a 
predetermined range around a player character. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A game machine according to one embodiment of the present 
invention will be described below with reference to the drawings . 

First embodiment 

FIG. 1 is a block diagram showing a configuration of a game 
machine according to a first embodiment of the invention. FIG. 
2 is a view showing how the game machine and a peripheral device 
are connected in this embodiment. In this embodiment, 
explanation will be given of a home game machine, for example. 

As shown in FIGS. 1 and 2, the game machine of the invention 
comprises a game machine 100 for performing a predetermined game 
operation by executing a game program stored in a CD-ROM 190 
as an information storage medium to output a video signal to 
a game screen or a voice signal with various sorts of effect 
sounds, a television monitor unit 200 connected to the game 
machine 100, and a controller 300 that is operated at hand by 
the player. 

The television monitor unit 200 comprises a display section 
210 for displaying a game image on a display screen on the basis 
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of a video signal entered from the game machine 100 , and a speaker 
220 for translating a voice signal input from the game machine 
100 into the voice. The display section 210 is constituted of 
a CRT (Cathode Ray Tube), an LCD (Liquid Crystal Display), or 
a liquid crystal projector, for example. The controller 300 
comprises a cross cursor key 310 capable of pointing to any of 
eight directions, a plurality of pushbutton switches 320 that 
are selectively pressed as required, a left key 322 and a right 
key 324. 

The game machine 100 comprises a game operation section 
110, an image generating section 180, a video output section 
182, an audio output section 184, and a disk reading section 
188. The game operation section 110 performs various sorts of 
game operations by executing a game program employing a CPU, 
a ROM and a RAM, for example. The details of the game operation 
section 110 will be described later. 

The image generating section 180 generates a 
two-dimensional game image by converting each object within a 
three-dimensional game space onto a projection plane in a 
predetermined visual point coordinate system on the basis of 
the data regarding the position of each object within a 
three-dimensional game space that is obtained by an arithmetic 
calculation of the game operation section 110 and the visual 
point position set at this time. The image data corresponding 
to the two-dimensional generated game image is stored in a VRAM 
contained in the image generating section 180. 

The video output section 182 outputs a video signal to the 
display section 210 of the television monitor device 200 by 
reading the image data generated by the image generating section 
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180 and stored in the VRAM in the scan order and converting it 
into an NTSC signal. Also, the audio output section 184 outputs 
an audio signal to the speaker 220 within the television monitor 
device 200 by converting various sorts of audio data output from 
the game operation section 110 into the analog voice signal. 

The disk reading section 188 reads various sorts of data 
stored in a CD-ROM 190 mounted. The CD-ROM 190 stores a game 
program containing the image data necessary to make a high 
definition graphic display, and the disk reading section 188 
sends the game program read from the CD-ROM 190 to the game 
operation section 110. 

Also, the game operation section 110 comprises a game 
processing section 120, a visual point position setting section 
122, a game space setting section 124, a polygon information 
storage section 12 6, a timing decision section 12 8, and a timer 
130. 

The game processing section 120 performs various kinds of 
game processing to output a result of processing to the game 
space setting section 124, as well as moving a player character 
located within the three-dimensional game space in accordance 
with an operation instruction signal output from the controller 
300. For example, various kinds of game processing 
corresponding to a roll playing game include a process of 
generating an event under predetermined conditions , and a combat 
process that is conducted between the player character and an 
enemy character which is encountered. 

The visual point position setting section 122 sets the visual 
point position required to generate a two-dimensional game image 
in the image generating section 180 along with the movement status 
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of the player character located within the three-dimensional 
game space . For example , if the movement of the player character 
is instructed by the player manipulating the cross cursor key 
310 of the controller 300 , the visual point position is 
automatically shifted while maintaining a relative positional 
relation with the player character so that the player character 
is not out of the display screen. 

The game space setting section 124 performs the arithmetical 
calculation of a detailed shape of each object corresponding 
to the player character or the background within the 
three-dimensional game space, on the basis of a result of the 
game processing output from the game processing section 120. 
This arithmetic calculation is made by reading the vertex data 
of one or more polygons making up each object from the polygon 
information storage section 12 6, the result of arithmetic 
calculation being output to the image generating section 180, 

The polygon information storage section 126 stores the data 
regarding each polygon read from the CD-ROM 190 by the disk reading 
section 188. For example, the identification information of 
the vertex coordinates of each polygon and the texture, in the 
case where there exist corresponding texture is stored. 

The timing decision section 128 decides whether or not the 
player character is intercepted in the visual field as looked 
from the visual point position. This decision is made based 
on the visual point position set by the visual point setting 
section 122 and the detailed shape (particularly the vertex 
coordinates) of the player character or other object calculated 
by the game space setting section 124. 
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The timer 130 is started when a decision is made that the 
player character is intercepted in the visual field by the timing 
decision section 128 , and outputs a time-up notice after the 
elapse of a predetermined time . In this embodiment , if the player 
character is intercepted in the visual field, the visual point 
position is shifted in a predetermined time after an image of 
the player character disappears from the display screen, to 
detour around an obstruction placed between the original visual 
point position and the player character. The timer 130 measures 
a fixed time until the movement of this visual point position 
is started. 

The controller 300 corresponds to movement instructing unit 
and return instructing unit; the game space setting section 124 
corresponds to space setting unit; the image generating section 
180 corresponds to image generating unit; the timing decision 
section 128 corresponds to timing decision unit; and the visual 
point position setting section 122 corresponds to visual point 
position setting unit. 

The game machine of this embodiment has such a configuration, 
and the operation of the game machine will be described below. 

To begin with, a principle of creating a game image will 
be described below. FIG. 3 is a view illustrating the principle 
of a game image creation. The game operation section 110 has 
a three-dimensional object 410, for example, representing an 
obstacle, within a three-dimensional game space 400. The CD-ROM 
190 stores the data for a plurality of polygons making up this 
three-dimensional object 410, and the data of texture appended 
to the plurality of polygons . Within the three-dimensional game 
space 400 , not only the three-dimensional object 410 representing 
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the obstacle, but also other various sorts of three-dimensional 
ob j ects are disposed . The data for a plurality of polygons making 
up these three-dimensional objects and the data of texture 
appended to the plurality of polygons are stored in the CD-ROM 
190, 

The image generation section 180 appends a corresponding 
texture to a polygon making up the three-dimensional object. 
The three-dimensional object 410 made up of the polygon with 
the texture appended is subjected to perspective projection 
conversion onto a perspective projection plane in a visual point 
coordinate system centered at a virtual visual point position 
510 of a player 500 that is set by the visual point position 
setting section 122 , and displayed as a pseudo three-dimensional 
image 422 on the display section 210 of the television monitor 
device 200. 

Also, if the controller 300 is operated by the player 500, 
the player character is moved, and the visual point position 
or the visual field direction is changed. Thereby, the game 
operation section 110 changes the position or orientation of 
the three-dimensional object 410 or other three-dimensional 
object within the three-dimensional game space 400, 
corresponding to a new visual point position or visual field 
direction. And for the three-dimensional object with the 
position or orientation changed, the image generating section 
180 performs the perspective projection conversion onto the 
perspective projection plane 420 in the visual point coordinate 
system centered at the visual point position 510 of the player 
500, to generate a game image with the updated contents. 
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For example, in employing a method of computer graphics, 
the game operation section 110 creates a configuration model 
of the three-dimensional object 410, using an independent body 
coordinate system. That is, using the body coordinate system, 
each polygon making up the three-dimensional object 410 is 
arranged to specify the configuration model of the 
three-dimensional object 410 . Also, the game operation section 
110 constructs the three-dimensional game space 400, using a 
world coordinate system (Xw, Yw, Zw) , and arranges the 
three-dimensional object 410 represented using the body 
coordinate system in the world coordinate system in accordance 
with its configuration model* The image generating section 180 
performs the perspective projection conversion by converting 
the coordinates of each three-dimensional object within the 
three-dimensional game space 400 into a visual point coordinate 
system having an origin at the visual point position 510, and 
a gaze direction along the positive direction of the Z axis, 
and further into a screen coordinate system that is a coordinate 
system for the perspective projection plane 420, In this way, 
an image in the three-dimensional game space 400 falling within 
a range of the visual field from the visual point position 510 
is displayed on the display section 210 of the television monitor 
device 200. 

An operation of the game machine in this embodiment will 
be described below. FIG. 4 is a flowchart showing an operation 
procedure of the game machine in this embodiment, principally 
showing the movement of the player character and the operation 
procedure taken when the player character is hidden behind 
somewhat obstruction during the movement. 
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If a game start is instructed via the controller 300, the 
game processing section 12 0 performs a predetermined game 
processing including generating an event under predetermined 
conditions or making a combat process when encountered with an 
enemy character on the basis of a program read from the CD-ROM 

190 (step 100) . 

Then, the timing decision section 128 decides whether or 
not the player character is intercepted in the visual field by 
an object such as a mountain disposed within the game space as 
looked from the visual point position (step 101) . If the player 
character is not intercepted in the visual field, a negative 
decision is made , and the procedure returns to step 1 0 0 to continue 
the predetermined game processing. 

If the player character is intercepted in the visual field, 
an affirmative decision is made at step 101, and the timing 
decision section 128 notifies the affirmative decision to the 
timer 130. The timer 130 starts measuring a fixed time, upon 
receiving a notice from the timing decision section 128, and 
outputs a time-up notice after the elapse of the fixed time. 
The visual point position setting section 122 determines whether 
or not the fixed time has elapsed by checking to see whether 
the time-up notice is output from the timer 130 (step 102 ) . While 
the fixed time has not elapsed, a negative decision is made at 
step 102, whereby the processing following step 100 is repeated. 

If the fixed time has elapsed since the player character 
is intercepted in the visual field, the visual point position 
setting section 122 shifts the visual point position to detour 
around the obstruction existing between the current visual point 
position and the player character (step 103). Then it is 
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determined whether or not the player character is seen as a whole 
(step 104) . While the player character is not seen as a whole, 
a negative decision is made at step 104 , whereby the visual point 
position setting section 122 continues the shift process of the 
visual point position as shown at step 103. The details of the 
shift process of the visual point position by the visual point 
position setting section 122 will be described below. 

If the player character is visible entirely, an affirmative 
decision is made at step 104, and then the shift process of the 
visual point position is stopped by the visual point position 
setting section 122 (step 105). 

Then, the visual point position setting section 122 
determines whether or not it is instructed to return the visual 
point position to an original position before shift (step 106) . 
Specifically, in this embodiment, the player can instruct to 
return the visual point position to the original position by 
a simple operation of pressing the left key 322 or the right 
key 324 of the controller 300. 

In the case where an instruction of returning the visual 
point position is issued, an affirmative decision is made at 
step 106, and then the visual point position setting section 
122 sets the visual point position at the original position before 
movement (step 107) . Thereafter, the procedure returns to step 
100 to continue the same processing as above. 

If no instruction of returning the visual point position 
(visual point position returning instruction) is issued, a 
negative decision is made at step 106, and then the game processing 
section 120 determines whether or not other instruction is issued 
by operating the controller 300 (step 108). While the other 
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instruction is not issued, the procedure returns to step 106 
to repeat the processing following step 106 for determining 
whether or not an instruction of returning the visual point 
position is issued. Also, if the other instruction is issued, 
an affirmative decision is made at step 108, and then the game 
processing section 120 returns to step 100 to effect a game process 
corresponding to the content of a pressed key. Specifically, 
if any direction of the cross cursor key 310 is pressed, the 
player character is moved in the corresponding direction. 

Then the shift process of the visual point position by the 
visual point position setting section 122 will be described below 
in detail . FIGS . 5 to 8 are typical views illustrating the shift 
process of the visual point position that is performed by the 
visual point position setting section 122. 

FIG. 5 is a view for explaining an instance where the player 
character 412 is not intercepted in the visual field by the 
three-dimensional object 410 as the obstruction as looked from 
the visual point position 510. FIG. 5A shows a positional 
relation between the three-dimensional object 410 and the player 
character 412 and the visual point position 510 within the 
three-dimensional game space 400, and FIG. 5B shows a display 
image example. In the case where the player character 412 and 
the three-dimensional object 410 are disposed apart from each 
other as shown in FIG. 5A, the visual point position setting 
section 122 does not perform the shift process of the visual 
point position, because a player character image 412' is not 
intercepted by a three-dimensional object image 410' on the 
display screen as shown in FIG. 5B. 
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In the case; where the player character 412 is located close 
to the three-dimensional object 410, and thus intercepted in 
the visual field as looked from the visual point position 510 
as shown in FIG. 6A, a player character image 412 ' is intercepted 
by a three-dimensional object image 410' and disappears from 
the display screen in a display example as shown in FIG* 6B. 
The shift process of the visual point position by the visual 
point position setting section 122 is started in a fixed time 
after the player character 412 is intercepted in the visual field 
as described above. 

FIG. 7 is a view showing the player character 412 and the 
three-dimensional object 410 as shown in FIG. 6A as looked from 
right above. As indicated by the arrows in FIG. 7 , the visual 
point position setting section 122 perform the process of 
shifting the visual point position 510 to detour around the 
three-dimensional object 410 existing between the original 
visual point position and the player character 412, and stops 
the shift of the visual point position 510 at a place where the 
player character 412 can be seen as a whole as described above. 

In this way, if the visual point position is shifted by 
the visual point position setting section 122, the player 
character 412 and the three-dimensional object 410 are placed 
in a positional relation with respect to the visual point position 
510 as shown in FIG. 8A, and the player character image 412' 
can appear as a whole in a display example as shown in FIG. 8B. 
If an instruction of returning the visual point is issued, the 
visual point position 510 is reset to an original position as 
indicated by the arrows of the dotted line in FIG . 7 . As a result , 
a previous image is displayed again on the screen in which the 
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player character image 412 ' is intercepted by the 
three-dimensional object image 410' and disappears from the 
display screen, as shown in FIG 6B. 

FIGS, 9 to 13 are views showing the display examples of 
actual game images. The player character is moving within the 
game space where there are mountain, river and grassy land. In 
a game image as shown in FIG. 9, a player character image is 
displayed almost in the center of the screen, and a mountain 
image is displayed on the fore side of the player character (on 
the lower side of the figure). In this instance, the player 
character and the mountain on the fore side has a positional 
relation with respect to the visual point position as shown in 
FIG. 5 described above, in which the player character is not 
intercepted in the visual field. 

Herein, if an operation instruction is given by the player, 
to move the player character to the fore side , the player character 
and the mountain on the fore side has a positional relation with 
respect to the visual point position , as shown in FIG . 6 described 
above. In this instance, the mountain on the fore side becomes 
an obstruction for intercepting the player character in the 
visual field, so that the player character image disappears from 
the display screen. 

The shift process of the visual point position is performed 
in a fixed time after the player character image disappears from 
the display screen, as shown in FIG. 7 described above. FIGS. 
11 and 12 show the display examples of the game image while the 
visual point position is being shifted. As shown in FIG. 11, 
the continuously changing image represents how to detour around 
the mountain on the fore side rightward while shifting the visual 
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point position. By further shifting the visual point position, 
a part of the player character image will appear on the opposite 
side of the mountain image, as shown in FIG. 12. 

At a position where the player character image can be seen 
as a whole, as shown in FIG . 13, the shift process of the visual 
point position is completed. If an instruction of returning 
the visual point is issued, the visual point position is returned 
to the original state, and the game image is displayed in the 
order of FIG. 12, FIG. 11 and FIG. 10. 

In this embodiment , when the player character is intercepted 
in the visual field, the shift process of the visual point position 
is performed after the timer 130 measures the fixed time. Hence, 
the unnecessary shift of the visual point can be avoided, and 
the display contents can be grasped more easily. Since the 
movement of the player character can be continuously instructed 
while maintaining the visual field direction unchanged, the 
operability can be increased. 
Second embodiment 

In the first embodiment as described above, in the case 
where the player character is intercepted in the visual field 
by the object such as the mountain within the game space, as 
looked from the visual point position, the shift process of the 
visual point position is automatically made after the elapse 
of a fixed time. However, the shift process of the visual point 
position may be effected only when a predetermined key of the 
controller 300 is pressed. 

FIG. 14 is a block diagram showing partly the configuration 
of a game machine according to a second embodiment of the invention . 
FIG. 15 is a view showing how the game machine and a peripheral 
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device are connected in the second embodiment * This game machine 
according to the second embodiment has fundamentally the same 
configuration as the game machine according to the first 
embodiment as described previously, except for the internal 
configuration of a game operation section 11 OA and the functions 
of a left key 32 2A and a right key 324A equipped on a controller 
300A. The identical parts are not described in detail. 

As shown in FIG . 14, the game operation section 11 OA of 
the second embodiment comprises a game processing section 120, 
a visual point position setting section 122A, a game space setting 
section 124, a polygon information storage section 126, and a 
timing decision section 128, These sections of the game 
operation section 11 OA operate in the same way as those of the 
game operation section 110 in the first embodiment as described 
previously, except for the visual point position setting section 
122A, and are not described in detail* 

The visual point position setting section 122A sets the 
visual point position required to generate a two-dimensional 
game image in the image generating section 180 along with the 
movement status of the player character located within the 
three-dimensional game space. For example, if the movement of 
the player character is instructed by the player manipulating 
the cross cursor key 310 of the controller 300, the visual point 
position is automatically shifted while maintaining a relative 
positional relation with the player character so that the player 
character is not out of the display screen. 

Also, the visual point position setting section 122A 
performs an operation of detouring around the obstruction 
existing between the original visual point position and the 
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player character by shifting the visual point position, if the 
player enters an instruction of making the shift process of the 
visual point position via the controller 300, in the case where 
the timing decision section 128 decides that the player character 
is intercepted in the visual field as looked from the visual 
point position and outputs a notice for that . In this embodiment , 
if the left key 322A of the controller 300 is pressed, the shift 
process of the visual point position is performed. Also, if 
the right key 32 4 A is pressed, an operation of returning the 
visual point position after shift to the original position is 
performed in the same manner as in the first embodiment. 

Accordingly, in the case where the player character is 
intercepted in the visual field as looked from the visual point 
position, the player can effect the shift process of the visual 
point position at a desired timing by pressing the left key 322A, 
and return the visual point position to the original position 
at a desired timing by pressing the right key 324A. 

FIG. 16 is a flowchart showing an operation procedure of 
the game machine according to the second embodiment , principally 
showing the movement of the player character and the operation 
procedure taken when the player character is hidden behind 
somewhat obstruction during the movement. The operation 
procedure as shown in FIG. 16 includes a step 102A as shown in 
FIG. 16, which replaces the operation of step 102 contained in 
the operation procedure of the first embodiment as described 
above and shown in FIG. 4, and will be described below by paying 
attention to this change point. 

In the case where the player character is intercepted in 
the visual field by the object such as the mountain within the 
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game space as looked from the visual point position, the timing 
decision section 12 8 makes a notice to the visual point position 
setting section 122A that the player character is intercepted. 

The visual point position setting section 122 that receives 
the notice determines whether or not an instruction of shifting 
the visual point position (visual point shift instruction) is 
issued by pressing the left key 322A of the controller 300 (step 
102A) . If the visual point shift instruction is not issued, 
a negative decision is made at step 102A f and the procedure returns 
to step 100, whereby the processing following the step 100 is 
repeated* 

Also, in the case where the visual point shift instruction 
is issued, an affirmative decision is made at step 102A, and 
the visual point position setting section 122A shifts the visual 
point position to detour around the obstruction existing between 
the current visual point position and the player character (step 
103 ) . Then it is determined whether or not the player character 
is seen as a whole (step 104). While the player character is 
not seen as a whole, a negative decision is made at step 104, 
whereby the visual point position setting section 122 continues 
the shift process of the visual point position as shown at step 
103. The details of the shift process of the visual point 
position by the visual point position setting section 122 has 
been already described in FIGS. 5 to 8. 

In this way, the visual point is not shifted immediately 
when the player character and the object (obstruction) satisfy 
a predetermined relation, but shifted only when the left key 
3 2 2 A of the controller 3 0 0 is pres sed by the player . Accordingly , 
the unnecessary shift of the visual point can be avoided in the 
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case where the player character and the object satisfy the 
predetermined relation only in a moment , and the display contents 
can be grasped more easily. Since the movement of the player 
character can be continuously instructed while maintaining the 
visual field direction unchanged, the operability can be 
increased. 

Third embodiment 

In the second embodiment, the shift process of the visual 
point position is performed only if a predetermined key of the 
controller 300 is pressed. However, the shift process of the 
visual point position may be automatically performed in such 
a manner that the visual point position is shifted slowly at 
first and then faster with the elapse of the time, immediately 
after the player character is intercepted in the visual field 
by the object such as the mountain within the game space as looked 
from the visual point position. 

FIG. 17 is a block diagram showing partly the configuration 
of a game machine according to a third embodiment of the invention . 
This game machine according to the third embodiment has 
fundamentally the same configuration as the game machine 
according to the first embodiment as described previously, except 
for the internal configuration of a game operation section 11 OB. 
The identical parts are not described in detail. As shown in 
FIG. 17, the game operation section 11 OB of the third embodiment 
comprises a game processing section 120 , a visual point position 
setting section 122B, a game space setting section 124 , a polygon 
information storage section 126, and a timing decision section 
128. These sections of the game operation section HOB operate 
in the same way as those of the game operation section 110 in 
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the first embodiment as described previously, except for the 
visual point position setting section 122B , and are not described 
in detail. 

The visual point position setting section 122B sets the 
visual point position required to generate a two-dimensional 
game image in the image generating section 180 along with the 
movement status of the player character located within the 
three-dimensional game space. Also, the visual point position 
setting section 122B performs an operation of detouring around 
the obstruction existing between the original visual point 
position and the player character by shifting the visual point 
position, in the case where the timing decision section 12 8 
decides that the player character is intercepted in the visual 
field as looked from the visual point position and outputs a 
notice for that . In making the shift process of the visual point 
position, the visual point position setting section 122B shifts 
the visual point position slowly at first and then faster with 
the elapse of the time, as described above. 

In this embodiment, if the left key 322 or right key 324 
of the controller 300 is pressed, the visual point position 
setting section 122B returns the visual point position after 
shift to the original position in the same manner as in the first 
embodiment . 

FIG. 18 is a view for explaining the shift process of shifting 
the visual point position slowly at first and then faster with 
the elapse of the time, in which the player character 412 and 
the three-dimensional object 410 are looked from right above 
in the same manner as shown in FIG. 7 described above. As shown 
in FIG . 18 , in performing the shift process of shifting the visual 
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point position 510 to detour around the three-dimensional object 
410 existing between the original visual point position and the 
player character 412, the visual point position setting section 
122B increases the shift amount of the visual point position 
per unit time small at first and then gradually larger. 

FIG. 19 is a flowchart showing an operation procedure of 
the game machine according to the third embodiment, only partly 
showing a procedure section different from the flowchart as shown 
in FIG. 4. That is, the flowchart as shown in FIG. 19 has a 
step 102B that replaces the steps 102 to 103 contained in the 
operation procedure of the first embodiment as described 
previously and shown in FIG. 4, and will be described below by 
paying attention to this change point. 

In the case where the player character is intercepted in 
the visual field, an affirmative decision is made at step 101, 
and the timing decision section 128 makes a notice to the visual 
point position setting section 122B that the player character 
is intercepted. The visual point position setting section 122B 
that receives the notice performs the shift process of the visual 
point position in accordance with the elapsed time since 
reception of the notice (step 102B). Then it is determined 
whether or not the player character is seen as a whole ( step 
104). While the player character is not seen as a whole, a 
negative decision is made at step 104, whereby the visual point 
position setting section 122B continues the shift process of 
the visual point position as shown at step 102B. 

In this way, since the visual point is not shifted 
immediately when the player character and the object 
(obstruction) satisfy a predetermined relation, but shifted 
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slowly at first, the visual point is hardly shifted, when the 
predetermined relation is satisfied only in a moment, whereby 
the display contents can be grasped more easily. Since the 
movement of the player character can be continuously instructed 
while maintaining the visual field direction unchanged, the 
oper ability can be increased. 
Fourth embodiment 

By the way, in the first to third embodiments, the shift 
process of the visual point position is performed only if the 
player character is intercepted in the visual field by the object 
such as the mountain within the game space as looked from the 
visual point position, so that the player character appears on 
the display screen to allow the position of the player character 
to be grasped more easily. However, a transmission process may 
be performed for an object shielding the field of view. 

FIG. 20 is a block diagram showing the configuration of 
a game machine 100 according to a fourth embodiment of the 
invention . This game machine according to the fourth embodiment 
has fundamentally the same configuration as the game machine 
according to the first embodiment as described previous ly , except 
for the internal configuration of a game operation section HOC. 
The identical parts are not described in detail. As shown in 
FIG. 20, the game operation section HOC of the fourth embodiment 
comprises a game processing section 12 0, a visual point position 
setting section 12 2C, a game space setting section 124 , a polygon 
information storage section 126, a timing decision section 128, 
a timer 130, and a transparency setting section 132. The 
different points from the former embodiments will be described 
below in detail* 
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The visual point position setting section 122C sets the 
visual point position required to generate a two-dimensional 
game image in the image generating section 180 along with the 
movement status of the player character located within the 
three-dimensional game space. Note that the visual point 
position setting section 122C of this embodiment is different 
in operation from the visual point position setting section 122, 
122A, 122B as described previously in the respect that the shift 
process of the visual point position is not performed. 

The timing decision section 128 decides whether or not the 
player character is intercepted in the visual field as looked 
from the visual point position. The timer 130 is started when 
the timing decision section 128 makes a decision that the player 
character is intercepted in the visual field, and outputs a 
time-up notice after the elapse of a fixed time. In this 
embodiment, a transmission process of making transparent the 
obstruction existing between the visual point position and the 
player character with the contour left behind is performed, after 
the elapse of a fixed time since the player character is 
intercepted in the visual field and an image of the player 
character disappears from the display screen. The timer 130 
measures the fixed time until this transmission process is 
initiated. 

The transparency setting section 132 sets the value of 
transparency (transparent degree) of a polygon corresponding 
to a three-dimens ional ob j ect as the obstruction existing between 
the visual point position and the player character. By 
increasing or decreasing this value of transparency, the 
visibility of a texture mapped onto this polygon can be varied. 
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For example, in this embodiment, the transparency has a value 
of 0 to 100%, in which when the transparency is 0%, the polygon 
is opaque, that is, an object placed behind this polygon is 
entirely invisible, and when the transparency is 100%, the 
polygon is transparent, that is, the polygon is transparent with 
its contour only left and the object placed behind can be entirely 
seen. 

Accordingly, when if the timer 130 outputs a time-up notice, 
the transparency setting section 132 sets the transparency of 
the polygon corresponding to the three-dimensional object as 
the obstruction at 100%, and the set value of transparency is 
stored in the polygon information storage section 126. And a 
game image in view of the set value of transparency is generated 
by the image generating section 180. The three-dimensional 
object as the obstruction becomes transparent to allow the player 
character located behind to be seen, for example, by changing 
the transparency of texture corresponding to each polygon on 
the basis of the value of transparency set corresponding to each 
polygon. 

Also, the transparency setting section 132 resets the 
transparency of the polygon corresponding to the 
three-dimensional object as the obstruction at an original value 
(0%) , when a predetermined key of the controller 300 is pressed. 
Specifically, in this embodiment, when the left key 322 or right 
key 324 of the controller 300 is pressed, the transparency setting 
section 132 resets the transparency to the original value. 
Thereby, the transparent state is released. 

The controller 300 corresponds to movement instructing unit 
and return instructing unit; the game space setting section 124 



_ 41 - 



corresponds to space setting unit; the image generating section 
180 corresponds to image generating unit; the timing decision 
section 128 corresponds to timing decision unit ; the visual point 
position setting section 122 corresponds to visual point position 
setting unit; and the transparency setting section 132 
corresponds to transparency processing unit. 

An operation of the game machine in this embodiment will 
be described below. FIG. 21 is a flowchart showing an operation 
procedure of the game machine in the fourth embodiment, 
principally showing the movement of the player character and 
the operation procedure taken when the player character is hidden 
behind somewhat obstruction during the movement. 

When a game start is instructed via the controller 300, 
the game processing section 12 0 performs a predetermined game 
processing including generating an event under predetermined 
conditions or making a combat process when the player character 
is encountered with an enemy character on the basis of a program 
read from the CD-ROM 190 (step 200). 

Then, the timing decision section 128 decides whether or 
not the player character is intercepted in the visual field by 
an object such as a mountain disposed within the game space as 
looked from the visual point position ( step 201 ) . If the player 
character is not intercepted in the visual field, a negative 
decision is made , and the procedure returns to step 2 0 0 to continue 
the predetermined game processing. 

If the player character is intercepted in the visual field, 
an affirmative decision is made at step 201, and the timing 
decision section 128 notifies the affirmative decision to the 
timer 130. The timer 130 starts measuring a fixed time, upon 
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receiving a notice from the timing decision section 128, and 
outputs a time-up notice after the elapse of the fixed time. 
The transparency setting section 132 determines whether or not 
the fixed time has elapsed by checking to see whether or not 
the time-up notice is output from the timer 130 ( step 202 ) . While 
the fixed time has not elapsed, a negative decision is made at 
step 202, whereby the processing following the step 200 is 
repeated. 

If the fixed time has elapsed since the player character 
is intercepted, the transparency setting section 132 sets the 
transparency of a polygon corresponding to a three-dimensional 
object as the obstruction existing between the current visual 
point position and the player character at 100% (step 203) - The 
set transparency may not be necessarily 100%, but may be less 
than 100% (e.g., 50%) for the transmission process. 

The transparency setting section 132 determines whether 
or not an instruction of releasing the transparent state 
(transparent state release instruction) is made (step 204) . As 
described above, the player can make an instruction to return 
the visual point position to the original position by pressing 
the left key 3 22 or right key 324 of the controller 300. When 
the instruction of releasing the transparent state is made, an 
affirmative decision is made at step 204, wherein the 
transparency setting section 132 sets the transparency of a 
polygon corresponding to a three-dimensional object as the 
obstruction at 0% to release the transparent state (step 205) . 
Thereafter, the procedure returns to step 2 00, whereby the 
processing following the step 200 is continued* 
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If the instruction of releasing the transparent state 
(transparent state release instruction) is not issued, anegative 
decision is made at step 204, and then the game processing section 
120 determines whether or not the other instruction is issued 
by operating the controller 300 (step 206 ). While the other 
instruction is not made, the procedure returns to step 204, 
whereby the processing following the step 2 04 to determine 
whether or not the transparent state release instruction is 
issued is repeated . If the other instruction is issued, an 
affirmative decision is made at step 206, and then the game 
processing section 120 returns to step 200 to effect a game 
processing corresponding to the contents of a pressed key, 

FIG. 22 is a typical view for explaining the transmission 
process. As shown in FIG. 22A, after the elapse of a fixed time 
since the player character 412 approaches the three-dimensional 
object 410 and is intercepted in the visual field as looked from 
the visual point position 510, the transparency of a polygon 
corresponding to this three-dimensional object 410 is set to 
100% in the same manner as described above in the first embodiment 
and shown in FIG. 6. As a result, a three-dimensional object 
image 410' has only its contour left behind, and a player character 
image 412' and the background image existing behind the 
three-dimensional object appear in a display example as shown 
in FIG. 22B. 

If the instruction of releasing the transparent state is 
issued, the player character image 412' is hidden behind the 
three-dimensional object image 410' in the display example as 
described above and shown in FIG. 6B. 
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In this way, the transmission process for the object is 
not performed immediately when the player character and the 
object (obstruction) satisfy a predetermined relation, but 
performed after the timer 130 measures a fixed time . Accordingly, 
a situation where a transparent state and a non-transparent state 
are changed repeatedly and alternately in a short period can 
be avoided in the case where a state of whether or not the player 
character and the object satisfy the predetermined relation is 
switched frequently, making it possible to grasp the display 
contents easily. Also, since the display contents are grasped 
easily, the oper ability can be improved correspondingly. 

Fifth embodiment 

In the fourth embodiment as described above, a process of 
making the three-dimensional object as the obstruction 
transparent is automatically performed after the elapse of a 
fixed time in the case where the player character is intercepted 
in the visual field by some obstruction placed within the game 
space as looked from the visual point position. However, the 
transmission process may be performed only by pressing a 
predetermined key of the controller 300. 

FIG. 23 is a block diagram partly showing the configuration 
of a game machine according to a fifth embodiment of the invention . 
FIG. 24 is a view showing how the game machine and a peripheral 
device are connected in the fifth embodiment . This game machine 
according to the fifth embodiment has fundamentally the same 
configuration as the game machine according to the fourth 
embodiment as described above, except for the internal 
configuration of a game operation section HOD and the functions 
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of a left key 322B and a right key 324B of a controller 300B. 
The identical parts are not described in detail* 

As shown in FIG* 23, the game operation section HOD of 
the fifth embodiment comprises a game processing section 120, 
a visual point position setting section 122C, a game space setting 
section 124, a polygon information storage section 126, a timing 
decision section 12 8, and a transparency setting section 132A. 
The game operation section HOD has the same configuration as 
the game operation section HOC in the fourth embodiment as 
described above, except for the transparency setting section 
132A, and the different points from the other embodiments will 
be described below in detail. 

The transparency setting section 132A sets the value of 
transparency of a polygon corresponding to a three-dimensional 
object as the obstruction existing between the visual point 
position and the player character. In this embodiment, the 
transparency setting section 132A sets the transparency of a 
polygon corresponding to the three-dimensional object as the 
obstruction existing between the visual point position and the 
player character at 100% to make the transmission process, if 
the player issues an instruction of effecting the transmission 
process via the controller 300, in the case where the timing 
decision section 128 decides that the player character is 
intercepted in the visual field as looked from the visual point 
position and outputs a notice for that* In this embodiment, 
when the left key 322B of the controller 300 is pressed, the 
transmission process is performed. Also, when the right key 
324B is pressed, the value of the transparency is reset to 0% 
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in the same manner as in the fourth embodiment, whereby the 
transparent state is released. 

Accordingly, in the case where the player character is 
intercepted in the visual field as looked from the visual point 
position, the player can make the obstruction transparent at 
a desired timing by pressing the left key 322B, and release the 
transparent state at a desired timing by pressing the right key 
324B. 

FIG* 25 is a flowchart showing an operation procedure of 
the game machine in the fifth embodiment, principally showing 
the movement of the player character and the operation procedure 
taken when the player character is hidden behind somewhat 
obstruction during the movement. The operation procedure as 
shown in FIG* 25 includes a step 202A as shown in FIG. 25, which 
replaces the operation of step 202 contained in the operation 
procedure of the fourth embodiment as described above and shown 
in FIG. 21, and will be described below by paying attention to 
this change point. 

In the case where the player character is intercepted in 
the visual field by the object such as the mountain within the 
game space as looked from the visual point position, the timing 
decision section 12 8 makes a notice to the transparency setting 
section 132A that the player character is intercepted. 

The transparency setting section 132A that receives the 
notice determines whether or not an instruction of performing 
the transmission process is issued by pressing the left key 322B 
of the controller 300 (step 202A) . if the transmission process 
is not instructed, a negative decision is made at step 202A, 
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and the procedure returns to step 200, whereby the processing 
following the step 200 is repeated . 

If the transmission process is instructed, an affirmative 
decision is made at step 202A, and the transparency setting 
section 132A sets the transparency of the three-dimensional 
object as the obstruction existing between the current visual 
point position and the player character at 100% (step 203) . As 
a result , the same image is displayed as shown in FIG . 22B described 
above in the fourth embodiment. 

In this way, the transmission process for the object is 
not performed immediately when the player character and the 
object (obstruction) satisfy a predetermined relation, but 
performed only when the player presses the left key 322B of the 
controller 300. Accordingly, a situation where a transparent 
state and a non-transparent state are changed repeatedly and 
alternately in a short period can be avoided in the case where 
a state of whether or not the player character and the object 
satisfy the predetermined relation is switched frequently, 
making it possible to grasp the display contents easily. Also, 
since the display contents are grasped easily, the oper ability 
can be improved correspondingly. 

Sixth embodiment 

In the fifth embodiment as described above, the transmission 
process is performed only when a predetermined key of the 
controller 300 is pressed. However, the transmission process 
may be automatically performed immediately after the player 
character is intercepted in the visual field by the object such 
as the mountain within the game space as looked from the visual 
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point position, whereby the transparent degree may be changed 
slowly at first and then faster with the elapse of the time. 

FIG. 26 is a block diagram partly showing the configuration 
of a game machine according to a sixth embodiment of the invention . 
This game machine according to the sixth embodiment has 
fundamentally the same configuration as the game machine 
according to the fourth embodiment as described above, except 
for the internal configuration of a game operation section 110E. 
The identical parts are not described in detail. 

As shown in FIG. 26, the game operation section 110E of 
the sixth embodiment comprises a game processing section 120, 
a visual point position setting section 122C, a game space setting 
section 124, a polygon information storage section 126, a timing 
decision section 128, and a transparency setting section 132B. 
The game operation section 110E has the same configuration as 
the game operation section HOD in the fifth embodiment as 
described above, except for the transparency setting section 
132B, and the different points from the other embodiments will 
be described below in detail. 

The transparency setting section 132B sets the value of 
transparency of a polygon corresponding to a three-dimensional 
object as the obstruction existing between the visual point 
position and the player character. In this embodiment, the 
transparency setting section 132B sets the value of transparency 
of a polygon corresponding to the three-dimensional object as 
the obstruction existing between the visual point position and 
the player character gradually increas ingly from an initial value 
(e.g. r 0%) to 100% to make the transmission process, in the case 
where the timing decision section 128 decides that the player 
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character is intercepted in the visual field as looked from the 
visual point position and outputs a notice for that. In 
increasing the value of transparency, the transparency setting 
section 132B sets the value of transparency so that the 
transparent degree changes slowly at first and then faster with 
the elapse of the time, as described above. 

In the sixth embodiment, like the fourth embodiment, the 
transparency setting section 132B releases the transmission 
process when the left key 322B or right key 324B of the controller 
300 is pressed. 

FIG. 27 is a flowchart showing an operation procedure of 
the game machine in the sixth embodiment. The operation 
procedure as shown in FIG. 27 includes a step 202B as shown in 
FIG. 27 , which replaces the operation of steps 202 to 203 contained 
in the operation procedure of the fourth embodiment as described 
above and shown in FIG. 21 , and will be described below by paying 
attention to this change point. 

In the case where the player character is intercepted in 
the visual field, an affirmative decision is made at step 201, 
and the timing decision section 128 makes a notice to the 
transparency setting section 132B that the player character is 
intercepted. The transparency setting section 132B that 
receives the notice increases the value of transparency along 
with the elapsed time since it has received the notice (step 
202B). As described above, the transparency setting section 
132B increases the value of transparency so that the transparent 
degree changes slowly at first and then faster with the elapse 
of the time . The process of increasing the value of transparency 
is performed until the value of transparency reaches 100%. 
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Along with the process of increasing the value of 
transparency at step 202B, the transparency setting section 132 
determines whether or not an instruction of releasing the 
transparent state (transparent state release instruction) is 
issued (step 204) • As described above, the player can issue 
an instruction of returning the visual point position to the 
original position by pressing the left key 322 or the right key 
324 of the controller 300. If an instruction of returning the 
visual point position to the original position is issued, an 
affirmative decision is made at step 204, and then the 
transparency setting section 132 resets the transparency of a 
polygon corresponding to the three-dimensional object as the 
obstruction at 0% (step 205 ) . Thereafter, the procedure returns 
to step 200, whereby the processing following the step 200 is 
continued. 

If the instruction of releasing the transparent state 
(transparent state release instruction) is not issued, a negative 
decision is made at step 204 , and then the game processing section 
120 determines whether or not other instruction is issued by 
operating the controller 300 (step 206). While the other 
instruction is not issued, the procedure returns to step 202B 
to continue the process of increasing the transparency. Also, 
if the other instruction is issued, an affirmative decision is 
made at step 206 , and then the game processing section 120 returns 
to step 200 to effect a game process corresponding to the content 
of a pressed key. 

In this way, the transmission process for the object is 
not performed immediately when the player character and the 
object (obstruction) satisfy a predetermined relation, but 
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performed in such a manner that the transparent degree 
(transparency) is changed slowly at first. Hence, a situation 
where the appearance of the object is largely changed in a short 
period can be avoided in the case where a state of whether or 
not the player character and the object satisfy the predetermined 
relation is switched frequently, making it possible to grasp 
the display contents easily . Also, since the display contents 
are grasped easily, the operability can be improved 
correspondingly. 

Seventh embodiment 

By the way, in a seventh embodiment, unlike the first to 
sixth embodiments as described above , in the case where the player 
character is intercepted in the visual field by an object such 
as a mountain located within the game space as looked from the 
visual point position, a predetermined mark image indicating 
the existing position of the player character is generated and 
composed on a game image, whereby the existing position of the 
player character can be known. Therefore, it is possible to 
avoid the abrupt change in the visual field direction that may 
be caused when the visual point is abruptly shifted, and prevent 
the operability from degrading. 

FIG. 2 8 is a block diagram showing the configuration of 
a game machine 10 OA according to the seventh embodiment of the 
present invention. In FIG. 28, the same parts are designated 
by the same numerals as used in the first to sixth embodiments 
as described above, and the detailed operation of the same parts 
is not described. 

As shown in FIG. 28, the game machine 100A comprises a game 
operation section 11 OF, an image generating section 180, a video 
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output section 182 , an audio output section 184, a disk reading 
section 188, and a mark image generating section 192 • Also, 
the game operation section 110F comprises a game processing 
section 120, a visual point position setting section 122C, a 
game space setting section 124, a polygon information storage 
section 126, and a timing decision section 128, 

The mark image generating section 192 acquires the 
information regarding the position of the player char acter within 
the game space from the game space setting section 124, generates 
a predetermined mark image indicating the existing position of 
the player character on the basis of this positional information, 
and outputs this mark image to the image generating section 180, 
in the case where the timing decision section 128 outputs a notice 
indicating that the player character is intercepted in the visual 
field as looked from the visual point position. 

FIG. 29 is a view for explaining a process of generating 
the mark image „ As shown in FIG. 29A, when the player character 
412 approaches the three-dimensional object 410 and is 
intercepted in the visual field as looked from the visual point 
position 510, a player character image 412' is intercepted by 
a three-dimensional image 410' and disappears from the display 
screen in a display example as shown in FIG. 29B. In this way, 
in the case where the player character 412 is intercepted, a 
predetermined mark image 430 as shown in FIG. 29B is generated 
by the mark image generating section 192, and displayed at a 
position corresponding to the existing position of the player 
character 412. Due to this mark image 430, the player can know 
the existing position of the player character. 
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In this way r since the player can know the existing position 
of the player character by displaying the predetermined mark 
image 430 when the player character and the object (obstruction) 
satisfy the predetermined relation , it is possible to avoid the 
abrupt change in the visual field direction that may be caused 
when the visual point is abruptly shifted, and prevent the 
operability from degrading. 

Modified embodiment 

This invention is not limited to the above embodiments, 
and may be modified in various ways within a spirit or scope 
of the invention. For example, in the above embodiments, the 
timing decision section 12 8 determines whether or not the player 
character is intercepted in the visual field by the object 
existing between the visual point position and the player 
character as looked in a direction toward the player character 
from the visual point position, on the basis of the visual point 
position set by the visual point position setting section 122 
and the detailed shape (particularly the vertex coordinates) 
of the object other than the player character calculated by the 
game space setting section 124. However, the timing decision 
section 128 may decide the timing at which the object is contained 
in a predetermined range around the player character. 

FIG. 30 is a view for explaining a modified embodiment in 
the case of deciding the timing at which the object is contained 
in a predetermined range around the player character. As shown 
in FIG. 30, this modified embodiment may be implemented by, for 
example, presetting an area 520 represented by a circle having 
a predetermined radius centered at the player character 412, 
deciding the timing at which the three-dimensional object 410 
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is contained in the area 520 when the player character approaches 
the three-dimensional object 410 , and then performing the shift 
process of the visual point position or the transmission process 
as in the above embodiments. The area 520 is represented by 
the circle centered at the player character 412 as shown in FIG. 
30 , but may be represented by a predetermined rectangular area 
around the player character or in other ways. 

In deciding the timing , the height of object that is 
subjected to decision may be limited to exceed the height of 
the player character . Since for the object lower than the player 
character, the player character is not entirely intercepted when 
the visual point position is above the height of the player 
character, such object can be excluded from the timing decision, 
thereby simplifying and speeding up the processing. 

In the game machine of the above embodiments, particularly 
in the game machine with the shift of the visual point position, 
it is desirable to display an auxiliary image for indicating 
the current visual field direction on a part of the display screen , 
for example, on a right lower part of the display screen as shown 
in FIG. 13. This auxiliary image is displayed before and after 
the change of the visual point position, and during the change, 
whereby it is possible to grasp easily to what extent the visual 
point position is changed. 

In the above embodiments, a roll playing game is practiced, 
using a home garne machine . However r the invention can be applied 
to the game machine for other games than the roll playing game, 
or the game machine for business installed at the game center. 

In the above embodiments, the CD-ROM 190 is considered as 
the information storage medium storing the game program, but 
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instead a DVD-ROM, a ROM cartridge, a hard disk, and a data 
cartridge by the use of a tape medium may be employed. In this 
case, instead of the disk reading section 188, the data reading 
section corresponding to the information storage medium may be 
provided. 



